f *exp(-y 2 /2)dy whose value at infinity is erf(<») = 1/2
Fracture-induced failure rate is admittedly not independent from speed (and a host of other factors, too, unfortunately). Much research work is being carried on currently in universities and industries in order to clarify the mechanism of brittle failure of cutting tools.
Reliable experimental data concerning the effect of speed on failure rate for a reasonably broad range of cutting conditions are not generally available. However, tools keep breaking in production at rates high enough to affect markedly machining economics. Current models built around the assumption that X = 0 often do not make sense at all.
Thus for the time being one must put up either with the X = const, assumption, or with more elaborate, untested X -V equations. The first choice suggests itself as a first approximation for theoretical work, especially since the upper-and lower-bound curves in The paper on mechanisms by Professors Allen and Dubowsky is a welcome contribution to two literatures, those of the well-established mechanisms field and of the emerging bond graph applications effort. The definition of a multiport element MECHANISM to focus attention on the kinematic properties, especially topological ones, while preserving the force balance constraints, should serve as an important conceptual basis for further developments.
The authors do a thorough job of presenting the framework for treating kinematic constraints as part of a dynamic system model, and show the types of equations likely to arise. An example helps to elucidate the information required of an engineer in conducting a computer-based study using the bond graph approach. However, more emphasis could be placed upon the fact that only a rather small set of geometric relations, together with the compliance, inertia, and dissipation effects, and external forces and boundary conditions, is required. Perhaps a subsequent description with model variations and program input could be given, with the emphasis placed upon design-oriented interactions.
The authors are to be complimented for producing a paper which, while complete enough to be satisfying, indicates directions of continued effort.
